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(54) AIR-FUEL RATIO DETECTING METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide an air-fuel 
ratio detecting method capable of accurately 
detecting an air-fuel ratio in the vicinity of a 
theoretical air-fuel ratio point 

SOLUTION: Heater electric current fs controDed so 
as to keep an 02 sensor element at a temperature 
of 400*'C at S6, and an electromotive voltage V of 
the 02 sensor element at this temperature is 
me^ured at S7. Next, X is computed from the 
electromotive voltage V of the 02 sensor element at 
S8. Since an 02 sensor electromotive voltage V 
(ordinates axis}/l (abscissas axis) figure shows a 
gradual slope line characteristic when the 02 
sensor element is at 400''C, a value can accurately 
be computed even in the vicinr^ of 
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(54) AIR-FUEL RATIO DETECTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an air-fuel ratio detecting method 
capable of accurately detecting an air-fuel ratio in the vicinity of a 
theoretical air-fuel ratio point. 

SOLUTION: Heater electric current is controlled so as to keep an 02 
sensor element at a temperature of 400° C at S6, and an electromotive 
voltage V of the 02 sensor element at this temperature is measured at S7. 
Next, X is computed from the electromotive voltage V of the 02 sensor 
element at S8. Since an 02 sensor electromotive voltage V (ordinates 
axis)/l (abscissas axis) figure shows a gradual slope line characteristic 
when the 02 sensor element is at 400'' C, a value can accurately be 
computed even in the vicinity of A,=1 . 
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* NOTICES * 

Japan Patent Of £ice is not responsible tor any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air-fuel ratio detecting method characterized by setting 02 sensor element as a predetermined low 

temperature, asking for an electromotive voltage of said 02 sensor element in the air-fiiel ratio detecting method using 

02 sensor, and detecting an air-fuel ratio from said electromotive voltage of said 02 sensor element. 

[Claim 2] The air-fuel ratio detecting method characterized by making said predetermined low temperature into a 

specific larger temperature smaller than 450 degrees C than 350 degrees C in the air-fuel ratio detecting method of claim 

1. 

[Claim 3] The air-fuel ratio detecting method characterized by making said predetermined low temperature into a 
specific temperature of about 400 degrees C in the air-fuel ratio detecting method of claim 1. 
[Claim 4] The air-fuel ratio detecting method characterized by impressing voltage of predetermined frequency to said 
02 sensor element, detecting current of said 02 sensor element in the air-fuel ratio detecting method of claim 1, asking 
for an impedance of said 02 sensor element from said voltage and said current, and searching for temperature of said 
02 sensor element from said impedance. 

[Claim 5] The air-fuel ratio detecting method characterized by setting said 02 sensor element as said predetermined low 
temperature, and detecting an air-fiiel ratio by adjusting temperature of said 02 sensor element at a heater in the air-fuel 
ratio detecting method of claim 4. 

[Claim 6] While setting said 02 sensor element as temperature with high activity and setting it as theoretical air fuel 
ratio in the air-fuel ratio detecting method of claim 1 at the time of an engine idle, it asks for an electromotive voltage 
VO of said 02 sensor element under a condition at that time. Set said 02 sensor element as said predetermined low 
temperature under a condition of calling it said theoretical air fuel ratio, and it asks for an electromotive voltage VI of 
said 02 sensor element. VI -VO is set to correction voltage deltaV, and an electromotive voltage V of said 02 sensor 
element measured at said predetermined low temperatxire is amended by said correction voltage deltaV. Nothing [ of 
said 02 sensor element / said / electromotive voltage and nothing ], The air-fuel ratio detecting method characterized by 
detecting an air-fuel ratio from said electromotive voltage of said 02 sensor element. 

[Claim 7] The air-fuel ratio detecting method characterized by performing amendment of an electromotive voltage V of 
said 02 sensor element measured at said predetermined low temperature in the air-fuel ratio detecting method of claim 6 
by asking for difference voltage V-delta V of said electromotive voltage V and said correction voltage deltaV, and 
detecting an air-fuel ratio from said difference voltage V-deltaV. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention - an internal combustion engine's Air Fuel Ratio Control 
method - being related ~ especially ~ the oxygen density under exhaust air ~ detecting - tihereby ~ engine inhalation - 
- it is related with the air-fuel ratio detecting method for detecting the air-fuel ratio of gaseous mixture. 
[0002] 

[Description of the Prior Art] There is JP,4-60742,A as conventional technology about an intemal combustion engine's 
method of air-fuel ratio detecting. Below, this conventional technology is explained. 

[0003] In this conventional technology, 02 sensor as an oxygen density detection means is formed in the exhaust 
manifold. 02 sensor prepares a platinum electrode in the inside-and-outside fi"ont face of for example, a zirconia tube, 
and generates electromotive force according to the magnitude of the ratio of the oxygen density of the atmospheric air 
and the lateral exhaust air which were introduced inside the zirconia tube. 

[0004] The platinum catalyst layer which functions as an oxidation catalyst is prepared in the outside surface of the 
platinum electrode of the outside of a zirconia tube, originally this platinum catalyst layer is rich - it is prepared in 
order to enlarge the oxygen ratio of concentration of zirconia tube inside and outside and to generate big electromotive 
force by combining non-bumed components which exist slightly, such as 02 and CO, and setting lateral oxygen 
concentration to about 0, when it is made to bum in gaseous mixture. 

[0005] However, this conventional technology has weakened the catalyst function of the platinum catalyst layer of the 
outside of a zirconia tube. By weakening the catalyst function of a platinum catalyst layer, as shown in drawin g 8 , 02 
sensor electromotive voltage changes gently-sloping bordering on tfie theoretical air fuel ratio to which an oxygen 
density changes suddenly. That is, by weakening the catalyst fimction of the platinum catalyst layer of the zirconia tube 
of 02 sensor, the standup of 02 sensor electromotive voltage can be dulled, decision whether the air-fuel ratio measured 
by this is rich to theoretical air fuel ratio or you are Lean cannot come out as much as possible, and gap with theoretical 
air fuel ratio can be detected. 
[0006] 

[Problem(s) to be Solved by the Invention] In order to enable it to detect gap with the occasional air-fuel ratio and 
theoretical air fuel ratio in the case of the conventional technology, the catalyst function of the platinum catalyst layer of 
the outside of a zirconia tube was weakened. Although there is no disclosure of the concrete method for weakening a 
catalyst function, the method of generally weakening a catalyst function by mixing gold with a platinum catalyst layer is 
taken. However, if gold is mixed with a platinxmi catalyst layer, the melting point will fall, and if exposed to hot exhaust 
gas for a long period of time, the problem that deterioration of the engine performance cuts may occur. 
[0007] In order to solve the above-mentioned problem, this invention sets 02 sensor element as a predetermined low 
temperature, changes 02 sensor electromotive voltage gently-sloping [ near the theoretical air fuel ratio ], and is aimed 
at offering the air-fuel ratio detecting method for having enabled it to detect gap with the occasional air-fiiel ratio and 
theoretical air fuel ratio to accuracy. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention of claim 1 is the air-fiiel ratio 
detecting method characterized by setting 02 sensor element as a predetermined low temperature, asking for an 
electromotive voltage of said 02 sensor element, and detecting an air-fiiel ratio fi-om said electromotive voltage of said 
02 sensor element in the air-fuel ratio detecting method for having used 02 sensor. 

[0009] In order to attain the above-mentioned object, invention of claim 2 is the air-fuel ratio detecting method 
characterized by making said predetermined low temperature into a specific larger temperature smaller than 450 degrees 
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C than 350 degrees C in the air-fuel ratio detecting method of claim 1 . 

[0010] In order to attain the above-mentioned object, invention of claim 3 is the air-fiiel ratio detecting method 
characterized by making said predetermined low temperature into a specific temperature of about 400 degrees C in the 
air-fuel ratio detecting method of claim 1 . 

[001 1] In order to attain the above-mentioned object, invention of claim 4 is the air-fuel ratio detecting method 
characterized by impressing voltage of predetermined frequency to said 02 sensor element, detecting current of said 02 
sensor element, asking for an impedance of said 02 sensor element from said voltage and said current, and searching for 
temperature of said 02 sensor element from said impedance in the air-fuel ratio detecting method of claim 1 . 
[0012] In order to attain the above-mentioned object, invention of claim 5 is the air-fuel ratio detecting method 
characterized by setting said 02 sensor element as said predetermined low temperature, and detecting an air- fuel ratio 
by adjusting temperature of said 02 sensor element at a heater in the air-fuel ratio detecting method of claim 4. 
[0013] In order to attain the above-mentioned object, invention of claim 6 While setting said 02 sensor element as 
temperature with high activity and setting it as theoretical air fuel ratio in the air-fuel ratio detecting method of claim 1 
at the time of an engine idle, it asks for the electromotive voltage VO of said 02 sensor element under a condition at that 
time. Set said 02 sensor element as said predetermined low temperature under a condition of calling it said theoretical 
air fuel ratio, and it asks for the electromotive voltage VI of said 02 sensor element. Vl-VO is set to correction voltage 
deltaV, and the electromotive voltage V of said 02 sensor element measured at said predetermined low temperature is 
amended by said correction voltage deltaV. Nothing [ of said 02 sensor element / said / electromotive voltage and 
nothing ], It is the air-fuel ratio detecting method characterized by detecting an air-fuel ratio from said electromotive 
voltage of said 02 sensor element, 

[0014] In order to attain the abovermentioned object, invention of claim 7 is the air- fuel ratio detecting method 
characterized by performing amendment of the electromotive voltage V of said 02 sensor element measured at said 
predetermined low temperature by asking for difference voltage V-delta V of said electromotive voltage V and said 
correction voltage deltaV, and detecting an air-fiiel ratio from said difference voltage V-deltaV in the air-fiiel ratio 
detecting method of claim 6. 
[0015] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on drawing. 
[0016] Drawing 1 shows system-outline drawing of the operation gestalt of this invention. As shown in drawing 1, 02 
sensor 1 is using the protective cover 7 for being fixed to housing 6 and housing 6 for holding 02 sensor element 2 and 
02 sensor element 2, and preventing interference with the exterior as main components. 02 sensor element 2 is made 
from a zirconia or a titania, the structure is made into the test tube configuration which blockaded the head, the platinum 
electrode 3 is attached in the intemal surface, and the platinum electrode 4 is attached in the outside surface. The 
platinum electrode 4 attached in the outside surface is protected by coating 5. 

[0017] 02 sensor element 2 generates an electromotive voltage according to the magnitude of the ratio of the oxygen 
density of the atmospheric air introduced into the intemal-surface side, and the exhaust air introduced into the outside- 
surface side. That is, the platinum catalyst layer which functions as an oxidation catalyst is prepared in the outside 
surface of the platinum electrode by the side of the outside surface of 02 sensor element 2. originally this platinum 
catalyst layer is rich - by combining non-bumed components which exist slightly, such as 02 and CO, when it is made 
to bum in gaseous mixture, and setting the oxygen density by the side of an outside surface to about 0, the oxygen 
density ratio of 02 sensor element 2 inside and outside is enlarged, and a big electromotive voltage is generated. 
[0018] The heater 8 for carrying out the temperature control of 02 sensor element 2 is formed in the interior of 02 
sensor element 2. Activity of 02 sensor element 2 can be raised or weakened by carrying out the temperature control of 
02 sensor element 2. 

[0019] The heater current control circuit A connected to the heater 8 carries out the temperature control of 02 sensor 
element 2 for the current to a heater 8 by control ******^ and controls the activity of 02 sensor element 2. 
[0020] For every predetermined time, the change over circuit B is for switching the impedance measurement circuit C 
and the electromotive voltage detector D, and makes time sharing control possible. 

[0021] The impedance measurement circuit C is for applying the voltage of predetermined frequency to 02 sensor 
element 2, and measuring an impedance from the current value at that time. The temperature of 02 sensor element 2 
tends to be detected from the impedance measured in this impedance measurement circuit C, and the heater current 
control circuit A tends to adjust the temperature of 02 sensor element 2. 

[0022] The electromotive voltage detector D is for detecting the electromotive force of the magnitude according to the 
magnitude of the ratio of the oxygen density of the atmospheric air introduced into the intemal-surface side of 02 sensor 
element 2, and the exhaust air by the side of an outside surface. 
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[0023] A control circuit E is a circuit for controlling the heater current control circuit A, the change over circuit B, the 
impedance measurement circuit C, and the electromotive voltage detector D. 

[0024] Drawing 2 explains the aim of the operation gestalt of this invention. Drawing 2 is the diagram which expressed 
02 sensor electromotive voltage to the axis of ordinate at the time of being a time of 02 sensor element temperature 
being 500 degrees C, and 400 degrees C, and expressed lambda with the horizontal axis. In addition, lambda means that 
it is ttieoretical air fuel ratio when lambda is 1 by expressing an excess air factor, means that lambda is Lean when larger 
than 1, and means that lambda is rich when smaller tiian 1 . 

[0025] When 02 sensor element temperature is 500 degrees C so that clearly from drawing 2 , 02 sensor element has 
sharp Z property, and can detect a SUTOIKI point (theoretical air fiiel ratio) in case lambda is 1 to accuracy. However, 
the air-foel ratio near the SUTOIKI point (theoretical air fuel ratio) is undetectable to accuracy. However, since sharp Z 
property can be made gently-sloping as shown in drawing 2 if 02 sensor element temperature is set to a temperature 
lower than 500 degrees C, for example, 400 degrees C, it is going to detect the air-fuel ratio near the SUTOIKI point 
(theoretical air fuel ratio) to accuracy using this property. 

[0026] In the environment of low temperature, the activity of the platinvim electrode of 02 sensor element falls, and 
since it is because a reaction rate becomes slow, that the property of 02 sensor element tums into a gently-sloping 
property can make sharp Z property gently-sloping, even if it sets up 02 sensor element temperature more hi^y [ it is 
lower than 450 degrees C, and ] than 350 degrees C. 

[0027] Drawing 3 shows the flow chart of the 1st operation gestalt of this invention. Drawing 3 explains the flow chart 
of 4msec routine of the 1st operation gestalt of this invention. SI (step 1 .) the following - being the same - it judges 
whether it is every 48msec. That is, it is for switching coxmt of an impedance, and calculation of lambda every 48msec, 
and carrying out time sharing control This change over is performed by the change over circuit B. In YES, it progresses 
to S2. In S2, the voltage whose frequency is 5kHz is impressed to 02 sensor element. Next, it progresses to S3. In S3, 
the current value which flows for 02 sensor element is detected. Next, an impedance Z is calculated by **(ing) with flie 
current value which detected the voltage which progressed to S4 and was impressed. Count of an impedance Z is 
performed by the impedance measurement circuit C. <BR> [0028] Next, the temperature of 02 sensor element is 
computed from the impedance Z calculated by progressing to S5. Calculation of the temperature of 02 sensor element is 
performed by using drawing 4 from an impedance Z. Drawing 4 is the diagram by which T=f (Z) was expressed, the 
impedance Z of 02 sensor element was expressed to the axis of ordinate, and it expressed the temperature T of 02 
sensor element with the horizontal axis. By using drawin g 4 , the temperature of 02 sensor element is computable from 
the impedance of 02 sensor element. For example, when the impedances of 02 sensor element are Zl, Z2, Z3, and Z4, 
it is shown that the temperature of 02 sensor element becomes 500 degrees C, 450 degrees C, 400 degrees C, and 350 
degrees C. In order to detect the temperature of 02 sensor element to accuracy, the method of asking for the impedance 
of 02 sensor element and computing the temperature of 02 sensor element from this impedance is useful. 
[0029] Next, it progresses to S6 and the temperature of 02 sensor element is controlled to become a predetermined low 
temperature, for example, 400 degrees C. Temperature control of 02 sensor element is performed by passing a 
predetermined current value at a heater 8 by the heater current control circuit A of drawing 1 . It judges whether the 
temperature of 02 sensor element turned into a predetermined low temperature from the diagram showing the relation 
between the impedance of 02 sensor element of drawing 4 , and the temperature of 02 sensor element. If S6 is 
completed, actuation of this flow chart will be ended. 

[0030] When decision of SI is No, it progresses to S7 and the electromotive voltage V of 02 sensor element is 
measured. Measurement of the electromotive voltage V of 02 sensor element is performed by the electromotive voltage 
detector D of drawing 1 . It progresses to the degree of S7 S8. In S8, lambda is computed from the electromotive voltage 
V of 02 sensor element. Calculation of lambda from the electromotive voltage V of 02 sensor element is performed 
using the diagram showing lambda=g (V) of drawing 5 . Drawing 5 is the diagram which expressed 02 sensor 
electromotive voltage to the axis of ordinate in case 02 sensor element temperature is 400 degrees C, and expressed 
lambda with the horizontal axis. From this diagram, when 02 sensor electromotive voltage is 0.55V, for example, it is 
set to lambda= 1 . 0. which is a value near lambda= 1 since it is a gently-sloping property 99 and 1.01 are computable 
to accuracy. If S 8 is completed, actuation of this flow chart will be ended. 

[003 1] According to the flow chart explained above, there is an outstanding point described below. Since it is the air- 
ftiel ratio detecting method for setting 02 sensor element as a predetermined low temperature, asking for the 
electromotive voltage of 02 sensor element in the air-ftiel ratio detecting method for having used 02 sensor for the 1st 
first, and having detected the air-fiiel ratio from the electromotive voltage of 02 sensor element 02 sensor electromotive 
voltage is changed genUy-sloping [ near the theoretical air friel ratio ], and the outstanding effect that the air-fiiel ratio 
detecting method for having enabled it to detect gap with the occasional air-fiiel ratio and theoretical air fiiel ratio to 
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accuracy can be offered is done so. 

[0032] Since it is the air- fuel ratio detecting method which made said predetermined low temperature a specific larger 
temperature smaller than 450 degrees C than 350 degrees C in the above-mentioned air-fuel ratio detecting method, to 
the 2nd, 02 sensor electromotive voltage is changed gently-sloping [ near the theoretical air fuel ratio ], and the 
outstanding effect that the air-fuel ratio detecting method for having enabled it to detect more gap with the occasional 
air-fuel ratio and theoretical air fuel ratio at accuracy can be offered is done so to it. 

[0033] Since it is the air-fuel ratio detecting method which made said predetermined low temperature a specific 
temperature of about 400 degrees C in the above-mentioned air-fuel ratio detecting method, to the 3rd, 02 sensor 
electromotive voltage is changed gently-sloping [ near the theoretical air fiiel ratio ], and the outstanding effect that the 
air-fuel ratio detecting method for having enabled it to detect extremely gap with the occasional air-fuel ratio and 
theoretical air fuel ratio at accuracy can be offered is done so to it. 

[0034] In the above-mentioned air-fuel ratio detecting method, the voltage of predetermined frequency is impressed to 
02 sensor element the 4th. Since it is the air- fuel ratio detecting method for detecting the current of 02 sensor element, 
asking for the impedance of 02 sensor element from voltage and current, and having searched for the temperature of 02 
sensor element from this impedance The outstanding effect that the air-fuel ratio detecting method for being able to 
detect the temperature of 02 sensor element to accuracy, and having enabled it to detect gap with the occasional air-fuel 
ratio and theoretical air fuel ratio to accuracy can be offered is done so. 

[0035] Since it is the air- fuel ratio detecting method for setting 02 sensor element as said predetermined low 
temperature, and having detected the air-fuel ratio by adjusting the temperature of 02 sensor element to the 5th at a 
heater in the above-mentioned air-fuel ratio detecting method The temperature of 02 sensor element can be controlled 
exactly and the outstanding effect that the air-fuel ratio detecting method for having enabled it to detect gap with the 
occasional air-fuel ratio and theoretical air fuel ratio to accuracy can be offered is done so. 

[0036] Next, drawing 6 explains the method of amendment when 02 sensor element carries out deterioration with the 
passage of time. Drawing 6 shows a part of flow chart of the 2nd operation gestalt of this invention. In SI 1, an engine 
judges whether it is under [ idle operation ]****♦*. In Yes, it progresses to SI 2, and 02 sensor element is set as 500 
degrees C which is temperature with high activity. This temperature control is performed by passing a predetermined 
current value at a heater 8 by the heater current control circuit A of drawing 1 . Thereby, sharp Z property can be given 
to 02 sensor element. Next, SURESSHU level 0.45 (VO.) among Z properties that 02 sensor element is sharp at S13 the 
following - being the same - the time of cutting is set to lambda= 1,0. Next, it progresses to SI 4. Feedback control of 
the fuel oil consximption is carried out so that it may become SURESSHU level 0.45, lambda= 1.0 [ i.e., ]. 
[0037] Next, 02 sensor element is set to a predetermined low temperature, for example, 400 degrees C, by SI 5. It 
performs like [ this temperature control ] S12 by passing a predetermined current value at a heater 8 by the heater 
current control circuit A of drawi ng 1 . Next, the electromotive voltage of 02 sensor element when setting 02 sensor 
element to a predetermined low temperature, for example, 400 degrees C, is measured by SI 6. It is the electromotive 
voltage of 02 sensor element at this time Vlambda=l .0 (VI .) Suppose that it is the same as that of the following. Next, 
gap part Vlambda=l. 0-0.45 of the electromotive voltage of 02 sensor element when setting 02 sensor element to a 
predetermined low temperature, for example, 400 degrees C, and SURESSHU level 0.45 (V) are calculated as 
correction voltage deltaV by SI 7. In addition, an engine is not idle operating by SI 1, i.e., in No, it ends there. 
[0038] Next, drawing 7 explains signs that lambda is measured. Drawin g 7 shows a part of flow chart of the 2nd 
operation gestalt of this invention. By S21, 02 sensor element is set to a predetermined low temperature, for example, 
400 degrees C. The electromotive voltage V of 02 sensor element at that time is measured. Next, by S22, the 
electromotive voltage V of 02 sensor element is amended, difference voltage V-delta V is computed as correction 
voltage V of the electromotive voltage of 02 sensor element, lambda is computed from the diagram of drawin g 5 from 
this correction voltage V\ and an air-fuel ratio is detected. 

[0039] In addition, although the electromotive voltage V of 02 sensor element was amended and V-delta V was 
computed as correction voltage V* of the electromotive voltage of 02 sensor element in S22, it is not limited to this 
formula. For example, deltaV may be multiplied by the fixed coefficient k, it may be amended, and V-kdeltaV may be 
made into correction voltage V* of the electromotive voltage of 02 sensor element. What is necessary is just to decide 
the value of a coefficient K by how much it amends to deterioration of 02 sensor element with the passage of time. 
[0040] By actuation of SI 1 to S23, since amendment to deterioration of 02 sensor element with the passage of time can 
be carried out, even if it uses 02 sensor element for a long period of time, the outstanding effect that the air-fuel ratio 
detecting method the air-fuel ratio near the SUTOIKI point (theoretical air fuel ratio) is detectable to accuracy can be 
offered is done so. 
[0041] 
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[Effect of the Invention] Invention of claim 1 sets 02 sensor element as a predeteraiined low temperature in the air-fuel 
ratio detecting method for having used 02 sensor. Since it is the air-fuel ratio detecting method characterized by asking 
for the electromotive voltage of said 02 sensor element, and detecting an air-fuel ratio from said electromotive voltage 
of said 02 sensor element 02 sensor electromotive voltage is changed gently-sloping [ near the theoretical air fuel 
ratio ], and the outstanding effect that the air-fuel ratio detecting method for having enabled it to detect gap with the 
occasional air-fuel ratio and theoretical air fuel ratio to accuracy can be offered is done so. 

[0042] Since invention of claim 2 is the air-fuel ratio detecting method characterized by to make said predetermined low 
temperature into a specific larger temperature smaller than 450 degrees C than 350 degrees C in the air-fuel ratio 
detecting method of claim 1, it changes 02 sensor electromotive voltage gently-sloping [ near the theoretical air fuel 
ratio ], and does so the outstanding effect that the air-fiiel ratio detecting method for having enabled it to detect more 
gap with the occasional air-fuel ratio and theoretical air fuel ratio to accuracy can be offered. 

[0043] Since invention of claim 3 is the air-fuel ratio detecting method characterized by to make said predetermined low 
temperature into a specific temperature of about 400 degrees C in the air-fuel ratio detecting method of claim 1, it 
changes 02 sensor electromotive voltage gently-sloping [ near the theoretical air fiiel ratio ], and does so the outstanding 
effect that the air-fuel ratio detecting method for having enabled it to detect extremely gap with the occasional air-fuel 
ratio and theoretical air fuel ratio to accuracy can be offered, 

[0044] Invention of claim 4 impresses the voltage of predetermined frequency to said 02 sensor element in the air-fuel 
ratio detecting method of claim 1. Since it is the air-ftiel ratio detecting method characterized by detecting the current of 
said 02 sensor element, asking for the impedance of said 02 sensor element from said voltage and said current, and 
searching for the temperature of said 02 sensor element from said impedance The outstanding effect that the air-fuel 
ratio detecting method for being able to detect the temperature of 02 sensor element to accuracy, and having enabled it 
to detect gap with the occasional air- fuel ratio and theoretical air fuel ratio to accuracy can be offered is done so. 
[0045] In the air-fuel ratio detecting method of claim 4, invention of claim 5 by adjusting the temperature of said 02 
sensor element at a heater Since it is the air-fuel ratio detecting method characterized by setting said 02 sensor element 
as said predetermined low temperature, and detecting an air-fiiel ratio The temperature of 02 sensor element can be 
controlled exactly and the outstanding effect that the air-fiiel ratio detecting method for having enabled it to detect gap 
with the occasional air-fuel ratio and theoretical air fuel ratio to accuracy can be offered is done so. 
[0046] Invention of claim 6 is set by the air-fiiel ratio detecting method of claim 1 . At the time of an engine idle While 
setting said 02 sensor element as temperature with high activity and setting it as theoretical air fuel ratio, it asks for the 
electromotive voltage VO of said 02 sensor element xmder the condition at that time. Set said 02 sensor element as said 
predetermined low temperature imder the condition of calling it said theoretical air fuel ratio, and it asks for the 
electromotive voltage VI of said 02 sensor element. VI -VO is set to correction voltage delta V, and the electromotive 
voltage V of said 02 sensor element measured at said predetermined low temperature is amended by said correction 
voltage deltaV. Nothing [ of said 02 sensor element / said / electromotive voltage and nothing ], Since it is the air- fuel 
ratio detecting method characterized by detecting an air-fuel ratio from said electromotive voltage of said 02 sensor 
element Even if it can carry out amendment to deterioration of 02 sensor element with the passage of time and uses 02 
sensor element for a long period of time, the outstanding effect that the air-fiiel ratio detecting method the air-fiiel ratio 
near the SUTOIKI point (theoretical air fuel ratio) is detectable to accxiracy can be offered is done so. 
[0047] Invention of claim 7 amendment of the electromotive voltage V of said 02 sensor element measured at said 
predetermined low temperature in the air- fuel ratio detecting method of claim 6 Since it is the air-fiiel ratio detecting 
method characterized by performing by asking for difference voltage V-delta V of said electromotive voltage V and said 
correction voltage deltaV, and detecting an air-fuel ratio from said difference voltage V-deltaV Even if it can carry out 
amendment to deterioration of 02 sensor element with the passage of time and uses 02 sensor element for a long period 
of time, the outstanding effect that the air-fiiel ratio detecting method the air-fiiel ratio near the SUTOIKI point 
(theoretical air fuel ratio) is detectable to accuracy can be offered is done so. 
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Japan Patent Office is not responsible for any 
damages caused 1^ the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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